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(57) Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of a 
conventional multi-color Image pickup device that 
has caused defect in image quality such as void or 
darkish image v\rtth high saturation in the case of 
generating a sensitivity value of a defective color 
component of each pixel even v^hen the defective 
component Is corrected by using a sensitivity value 
of a received color of the pixel. 

SOLUTION: The luminance of each pixel is replaced 
into a mean luminance level (R(1H), R(2H), R(3H), 
R(4H). G(1H), G(2H). G(3H). G(4H)) on the basis of a 
local luminance distribution by each reference 
color, and a sensitivity level G(R) of a deficient 
color to be interpolated is calculated on the basis 
of a line segment similarity ratio of a geometrical 
figure (pentahedron) by each color estimated on the 
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-eKtlft;tfcib60-efc6o -tUT. R (IH) , R (2 
H) , R (3H) . R (4H) . R (R) $rlI>«i:i-5 

(b) (R (l) . R (2) . R 

(3) , R (4) , R (R) ^mMt-r^^mm tm 
-(D^mt^^. mmz,. g (ih) . g (2H) . g 

(3H) . G (4H) , G (R) ^m^^t^^^m^ 
(lEEg^fi) II. Wim^mz,^ht^fii^^\:-mA (b) 
\Z,7T:^f\.:byz<0^m» (G (1) . G (2) . G 
(3) . G (4) , G (R) SrlI^ti-^)#®<*) tWi 

[0 0 4 9] -?:UT, ;iC0^i6(D?&SeiTJt, rttib2 

[0 0 5 01 ^<Dmm,<omwzm^x. 12 e 
(a) o®^*5.ti/ (c) (Dm^\zn±t5,m}mzm^x 

^tK (b) co^&^irfi, M^a:^5v^^l7K¥:^r^^ov^-f 
[0 0 5 1] ^B\'iz<7:>X^^E.f^J^<o^^^&m^m 

(73Z:^i2H^?^ (R (R) . R (1 H) . R (2H) ) 

ian^tii>mm&G w) tc a) slx/g a) 

(OW-i^&G (AVE) t>hti:^:^S,^<0-^mE.nm 
(G (H) , G (1 H) , G (2H) ) G (1 

H) . G (2H) (0«^U-</HiG (AVE) tC^U 
V^) t(D&<ss^^tt^^%:^\^ti^'t^^^^ Rfe^&sjg^ 
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G Srg*i- ^ ®« UddbiOEll O Jt ^l»»«(HJt i5 
2Mitfi:y>. R (H) tG (H) ^ <?3tt;4) 

[0 0 5 21 tw^-e. wCOHlgojglBiT-^bfc^JB 
feOSWAamiKIHis Tia^ (7) i: UT-^^^b LT^ 
Ei-^r t^jiTt^^o <i.L. K (m, n) liaS®* 
(m. n) i::*5V>T^fifc-r55FJ£#.Oi!SSu^/K J 

K (m, n) =K (AVE) + { 
X C d 

[0 0 5 4] Z(D:)y^X^:f^S:€.^mm'tniI. ^ 

M¥ 5-56446 ^■{i^mm^^Mmmmi&T<Dm'f 

UTG (1) =4. G (3) =1, G (5) =4. R 
(2) =R (4) = 1 0 2 3Tfe»3. ia2&I/^ (7) 
;c:e§oTae®l?5(C*Stt$Rfe<t-^<BR (R) irJffflL. 

G (AVE) « (4 + 4) /2 = 
R (AVE) = (1023+10 
R (R) =R (AVE) + {G ( 
= 1 0 2 3+ (1 -4) /2 
[0 0 5 6] Il507n— S 7 l;i 

*5 V ^ X R feo IE E3 ft ifl <35S $ G <7>iES9 ^ ^(7? 
->23<7>«$(75i(i5J- (»^^<fmt?fi:2 : 1) ^^eoTV^ 
^)COT. l/2^3^T6#h)t)lwH^fe«jE^^R 
(H) om^: 1 t'^' hyi:lt::&->':7 h UT^jl<ilSr:*feT 

[0 0 5 7] ^fc, ia5 0ftlS:7n-f^-t- hfCiSV^T 
fl. ^?g(D¥^$^@&«JICR (AVE) i:R (R) t(0 

:^/h§8«o W»f ICS-:? V 7^ y 7" S T 6 ^ ;^ r- y 
r S T 7 (D $:fT 5 b^ds r OK »? 
T;^iV\ IP^, JT.x .yT'ST 5l::*5V^TR (AVE) > 
R (R) tm&l^ftm^s :^7"s/>^ST6lc*3it5:&5a 

r (R (R) -.R (AVE) ) /2j n^mt^ 
•3. ite^wic-toffi^G (H) i*feajt-^5;^7^yrs 

T7 tl^DSrSl^^t;^^), ^oT. ;^7^5'rST5&t/ 
7 a-7 ct>h>mMmm8^m:t}^^^m^ti:<tl:i>o 

[0 0 5 8] mm<o^i&2. m9nzi<o9i^<omm(r>m 

T. 9 a-9 ctt^i^-^^^^^S®3«lC*3»t5®«OffiH 



(m. n) ll^ig®* (m, n) XOS3tSSS^^/K 
K (AVE) lla@®*60J^«^7:>Ei*lcS-5v^T»fe^^ 

^^^^(O^^^^'^nm.. J (AVE) lia@Sl3j5^7:)3£ 

(llft<Oj^ffilTlljE®<if^=ft?^) 0»5^«(aJtT*> 
5o 

[0 0 5 3] 
J (m. n) - J (AVE) ) 

• • • (7) 

ytS^. ^XT(r>^ (8) (10) <75«3l€r^f p wir 

e^oT. ^^$tu5«rafi-8HiR (r) i^ii^fe 

<75®)2Mfte®au-</i-^f^^<0<Slc;^jr5^i6s i951gg36» 
o:^3^#,cD®«T«iiiglcmri9^-^eait^coliK*^l:Sr 

[0 0 5 5] 



4 • • • (8) 

2 3)^2= 1 0 2 3 • • • (9) 
3) -G (AVE) } XCd 
= 1021.5 •••(10) 

lcS-:5VNTg£^fe»(Br!|t|2i?^iO«^ J (H) (= J 
(m» n) - J (AVE) ) Sr^Ri-^I^SrjmilElS 

[0 0 5 9] A<2^«jlwli. &e®«co®«ffiSO±T& 

^:^5/J^$v^Mai:;^^6S»^^®^*^rffiv^T J (H) 

^UT. rtO»^lCli, «jt[H]K8li^«SlCl3 7 

?^|g±CO»5>1=g(HitlCTK (m, n) SratULi"^ C IC 

wiT£i^co#t^ji^i£(^??^tsi ti^j^T-fcoagg 

[0 0 6 0] »cic»jf^icov>TS£§g-r^»o laioiiro 

%5go^i£t^?^1g2lCi:-5filS:jtttl[ElK9 a-9 c*5* 

I2ir5^"t-J: 5lw. 4 oi?5Gfeog^»g«-i-e:^v>Tti 
iM«lii3it6«:^(fi)&tf«::J^jS]<0®«io^SH<±«:PFffi 
^-f. GfS-8-o^iM«lwSti-5±T2®*coS 
:$HaG (V) SU!2c:&2li3»cDs^ffl[G (H) z-HttJ-T 
5 (;=?.7^5/>^ST8) o rix^>toM5^G (v) 

&t^G (H) (??*/hH»^ttittU (^^T'^^rSTg) , 

<r>tL}b<o^^Q (i) S^t^G (j) UX»jfIiiK8lc 
50 5tUXii5;^}i-6 (-Xt^-z^^s T 1 0 ^fert:;^7^5^:/S T 
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11). ^itztit^^\z<^ti.(o:^f^&» {7K¥:*ioifc 
5VNiiiliE:*rS3) i>m^^nitt>^(o^iiK^-Di:niB^' 

1 0 0 6 1 1 R^m(r>m&:»mmi^ 9 a -e»i. m 

1 lO^n-^-^— h(cao-CGe.(??«»Jlttl@K9 b 

{c^3 V >TS^{t-^D o^e^i- 5 :>^rS] D ^ 2 o 

^|^«iCUTR (i) RXJ'R (j) i:UTS«-r^> 
r-s'T'STI 2--;^7^5/:?'ST 1 4) . z<OK 

(i) RI/R (j) <755pi&ffiR (AVE) ^HfflU (J^ 
x^'Z/STlS) , WT. ia 3 i: 1^:^1:1=.^?^ (R 10 

(R) . R (i) . R (j) ) ^r-^iZaHAJK-ratft 
^^H^?^ (R (R) , R (IH) . R (2H) ) (R 

(IH) . R (2H) a?«-fHtfiR (AVE) 
v^) oasSR (H) SratllI5iM8tw^tLTai:t-f5 (;^ 
7^:y:7'ST16'-;^7^">rST18) . 

[0 0 6 21 I^«CO^MI^ffiVN-5^tT, R#.SrS*U 

13 6 (b) <om^\zn. K^feoS3tWS<t-^*57K¥:* 20 

«rM^#-Cte^i-ixtf J;v\ 13 6 (c) (ommM 

ttt;i«>5»&tt. 9 oaSEMU^2o(D»2^):&F$]otiB§ 

[0 0 6 31 ^UT. ^t6<75j^JI6 1 TttTSfeSrSJii- 

[0 0 6 41 ±f^. ^aO?eiB2JCi3V>Tli. *8§i*lfi] 
Srttaii-6fc«>Jc, as®«±^516 2o(Oi£» (fi?9;t 40 
tf7K^;^rS3(7>i£iafcJ:TJfSi£*rfi)<7:>iij||) «rS^L. ^ 
(^;t^^&*fo6v^»l±T) Jcisv^T^ii: 
a^SjlSi-SraSSf *:«-ia»»c 20-f o3S^L. 2 

It y ^ - :^ ^ S5) 3fe it) T *3 1 a i ® 3Sf * t -r 
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J6;^fS] (®§R<?:>ia^J:*'f$]-efc^SiE:^r6]T^7K¥:^f6]-e 

[0 0 6 51 ^lifeOjf^l6 3. a 1 2lir0^9^<^^ffif?5 

T. 1 o<i^fi£$tx^Gfeo^^su'-</i-^a»7-r 
w<?/:7t {&0L»^^mm . ii 

liR. G. B^O§^«S^'-</^^c£-5v^TGfeOiS5S^' 
-<^^^^*U. JEi-Rfe*5J:l^Bfe»cov>rtJ:Gfet^2 
*7c;^^y 6 bisJit/ifa^-Yi^/^y^Tlcfaig^nfc 
Gfe<0^fig;^SgUv</^^ffiV^T. Gfe^riE^^tUT^ 

10 0 6 61 ^\zmm:L-^\^^rwimi-i>o m^^^^ji^m 

«»JtfcmaItt9 a-9 c-C«. aB®^«^CT^SUTV^ 

a-6 cO»S7^-t5^$r^V^^»i:*lC^.Sc3^ffi^HIK9 
a-9 cW-CS«LTiR»-^'?7^-^'«r»tbU. SrWll 
Kl l{C§l#«-r. itfflHlKl ITIl. :itl^(Oy'-^ 

[0 0 6 7] mi 3\tz(D^m<oMt&<omm3\zis\^^ 
»mmm tmmmm (oi&mssm $r^-rift 

ejig-Cfe^). iatC^i3V>-C. (a) HR^^^^i-6lj|?? 

'^{z^m^tts B^tG^t(D^i)^h^J:^mm^} (7^ 
V) {;i*5it5Gfe«rS3t-^5li«J;ii3ttiB#.<7:>^Si^ 
-</i-S:MII-r5»^Tfc5p B$:R«c«^»x:^::tT- 
RfeirG^iri^^^-^ej^b^ct^MIlPf^J (t^V) lw*3Jt5G 
^^^i- 2) ®5S5 It ^> B feoflSff u-</^ ^m»^ ^ 
^ttt^o (c) II (a) RfetG 
^i:(0;Zf;i)^e>J^^M*5?»J (^^Ti^) fc*5lt 5 Rfe^rg* 
-r5®3!5t;i^tt^BfeiDfiSS i-</^ar«jfi-6*a^Tfe 
So RSrB(C«#ft;t5r tTBfetGfei:<o;^^3&>t)* 

6Rfe(OtfSu-</u$ra»-r*«^i:;^j:io is^X 

T/^7r^:/^ Tgj (Dm^^^n^^iB-^l-X (a) TH 

[0 0 6 8] -tLT. SI 3 (a) tC^-f-Rfe^rg^t-T 
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[0 0 6 9J Gfe^g^-r^>M355l::*5tt5Bfe(7>^gL- 
^/i-&9-RXJ^R^(OSBt&i^^/^iMWn. 1313 (b) CO 

-</Hi|g 13 ( a ) TgEtw^fi^ L^tiSS^m U-^/L-^rte^i- 
tiS^UVNCOT. ^ (7) IC*5»t5Cdffitl 

(s: (1 0) xny^i^y h-rstfy h^d^o) t utsi 
»S:^fT-r6o lais (c) t7:>RfeS:S?t-t-5®«»::S3 

w t «r«feig-r zt-vi mmi^(D»A7'- ^ \z.n-t 5 felt 

10 0 7 1] );i±(DX^\z^ :i(^nm(^mm3^n. m 
m<omm i '^^^(omm 2 i: ^s^j^ 0 #fiar 
^-^ii i M« i;i*5 tt 5 G fe(D«5S i--</^feffl 

^: ^Sfe^fRT^ia Jfi^ t (T^a^ffiffilitds 1 1 l;i jS: 4 <^ 
T. 013 (b) ^ (c) #c^i-J:5lc#S5M3Sfi! LT 

[0 0 7 2] ^fc. Rfec^^gU'-^/W^BfeOifiSU'^ 
/uSrSllli-^) g^jr »ijei.-rG feO®a u-</u$r#3St-6 .t 

[0 0 7 3] mmz^ ^m^^^m-^^msimmm\^^^ 

^^^^^ :$^^iS<75?^t^3lwi3Jta7 

^-o-ort^SrSi 4ii^i"o lalw^5v^r. ic) cob 

(b) OGfeSrS3t-r^>ii*i;i^tt^Bfeo®gu-^/u 

TGfefi£5>d5i^^nTv^5ie:^^;&5fe6. esoT. i^ia 

(c) (b) <r>i^mt>^j:i^rL^tiif>\zrx. ^n\z^^ 
oT. 1^12 (a) \z^'tm^<r>iiLfSL\z.^ni>G^^»ti^ 

1 0 \z\-X^ 1 5 \Z7r:'ttLii<O^^^Gi^-^' g ^^gfi" 

^>ie5^gi&5^5o :L<D^n(omtB.s(om^\zn. mzy^ 



1 ^-^^^ 2M5II) <omm(oy'<>'^<^>y7z:nm-r 

[0 0 7 4]^UT. r^O%5g^C*3V^T^iK^fei:^ 

$ h'^) oTfci^^f *Df5r?!t ^ ffi^-a^ts-^Tfe o r t> J: V ^ 

5 ^ r/ 7 r <r>^Si>l^&t^m-:k bSS =3 h J:# u 
TL^5a t«oT, 2|s:^lfeiO?KIS3li. B a y e r MO 
iE^J^z:^^v^TSt3^^^'•Sl::»JD^^tt)n5fe^3^ (G 

[0 0 7 5] tiin. z(T)mM(omm3x\^m:M(omi^2 
20 (7?«fi£^3iu^sbf^^iti« t ura^g i.izt^. n-^^Drnm 

[0 0 7 6] ^_ho^^go?^lK^c*3v^Tl^, aH^g^ou 

UT ^ ibns :: ^ § 5 ^ -c t> 5i V \ 

[0 0 7 7] e^±oikTo|llsco?^^lB^^*5v^T 

40 [00 7 8] ^±cD:^r osl^go?^lB^^^3v^T 

II. 2^5:7c»l^3S?^2 t U-CRGBOfe:7^/U^i?5[gi 
5JC^i-i9tCBa y e r |g(cK^Ji"5*S;«? 7— 
■^^ trffi^-r ^ 7^ ^ /i^:?^ ^ 7 ov ^-C W U 

[0 0 7 9] i^±O^TO^iSO?^S8t-^^^T 
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^ \y^Mt\.tL'^—Ky u-Ay ^ y 4 i 

yt. 7U-A>«^U 4*^^j#&^2i^7c;'^y 6 a-6 
«B«iS«ref 5«^^^L^i::6S. ^S^tblllK 7 a - 7 

[0 0 8 0] 

i-5®«i0 2 9:7cK^Jtc^3VNT±saa»co^^fe#^M 

^9^m^mm. ^iixy^. ±'^^^^^mmm(o^x(Dm 
sfe#iaM5StD^T <D^^^^SL <!: ±fBii s mm 

mi^^t^ttinutkn^m\^'^x^Bmm(Dmm(omi^tt 

lO 0 8 1 1 ?jSoT, ±Saa^<75fe^5^<D«gU-</Pi: 
^X^{m'(OX{ti>^(^tf:<t^^X^\z. mv^lft;ti^r^^ 

S^btc{l!)i5^C?^v>i: :3i5..:>Sr 
as® Rj^C 4o to t i- 5 w t T 1 6 ^ 5 . 
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[0 0 8 21 mtl^^J;:. ±iaR^(ofefig5^to<SSu 
•-i/i- 1 ±f2^J£fe^5>co^S u^/u i: (Digs u^/i-mif^ 

[0 0 8 31 0 . gE^feft^»ri*:ia?^i: ^s#.^<»r^^ 

[0 0 8 4] ^UT. r(75j: 5'fe»!jm«rft6yt8e>»;^tt. 
(0 0 8 51 #»w. :^Sfe¥l$lu-</uig9:^S:6^ 

[0 0 8 61 /.c^s. gE^feSf5j^l3?^*5J:0^:FSfeS<pr 

[0 0 8 71 ro^9gtcJ:i^tf. gE^fe^iSi-'-<A'Sr» 

m^^^^^^Mmt\^xmisi\^. 

^Si^^mmmt L.xm^i'^ox^ mA^<03^^i^tiL 
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fife UTS*^^#,0%i£^«]^J-r 6 Ztt>V^ 

10 0 8 8] -tUT. eE^&3F4&u^/uiRj»^att«^;t 
lis *0»«IS4: Hi's/ hO*->:7>ftL3Si:-C*i«IS<^ 

[0 0 8 9] wO^ggjc^ixnf. jie®39io?FJ£:fefifc» 
a @ ® « o 55® jcffiK-r s ® ai T o T ^o±saa @ ® 

t ®5ef O 2 ^J:7cE2?!J *3 V ^ T ±f£lS» 

[0 0 9 0] ^oT. ±f£K^^fefife^^^®Sl^-</i-(i: 
±fa^Sfe^5^<0fig u-</uir OSS u-</^ai5/J^$ ^^ 
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SE®jf t> <t w ^ 2» 6o 
[0 0 9 1] wixi:!^^!;::, ±iaK^O&fife5^<^ffia u- 

< , ^^ms^\zts\^x:*i^m^^\zf£\,^m'r^'^^&n 

[0 0 9 2] «9 . K^feaf^I^®?^ ir ^S^^^i^j^ 
\.ti(OX\ ®«ft30KiRgU'-</^0ffl«r-limT^«0 

[0 0 9 3] ^(D^mizxtx.it. ^mmco^Kmti.x 

|::*5V^T, ±K®a5i: mil::^f£:-:5ltbh.fcS>feS5^ 
gw-</u«r^fifei-i±Efe^5>ififeg^«t. ±E^®« 

X. »tss^^fs:niSim*^m\^^x&Bmm(omm<omm 

<t b leas ®3!5t^^J£fe 
<o^&\^^/ui:^^'t^Zti>^X^^o «oT, ®<fe« 

^&®a^'-</^^os«Tlii^«^feaT«feo/>n^v^'a 

^W«:^ToTS(i#fea-e^fe*i%^Ul;i< < Ud^t)Sr 

[0 0 9 4] wO»§giCJ:jxrf. a«Ljef^d5 3oiJ;l±C5 
so ^^^T#®lifo:T:JSLTV^-5fefi^5^0«a^''</^$:^fix 
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5 COT, &U(r>ns:^\^<omm^&^'r^mfi^m^(or£ 
[0 0 9 5] ro^ggicjiixff. ^(o^to&gi^^m 

M^HJ^ i: TJ£^«(Br^ia?^ ^: Oi^^^lf (a±td5 1 5t 1 

^(Of^S:. ct»3K»g (ffi»lfeS) <Ofe:ffi|Sj$r^T 

m2] 2ft7cai»«^OB aye r aiS^JtCiSJ-t -5 

IB 4] 2^3:7C»»*^OB aye r SiB^JlCiSft 5 

(R) ^*ft5>fc«>fw«|HsIKdS||J6i-5^J£fe^«i 
[06] z<onM(ommi\zis\,^x. #®*^c^5v^T 

[@ 7 ] r O^igcDHtSOJ^te 1 twiolt<5?FSfeiOlS 
[08] w O ^ ^ ^ H^IJ^Oi^^feiafpI^ia?^ t TS: 

[09] :L(7^^m(OM^<omm2\z^:b'f^ i>^jv:K 
[@ 1 0 ] c <o^^<o%1^(T>je'1Sk 2 J: -s^ScUffilHl 
[011] r o%§^o^|g(^9l^ffi 2 O^KUdKm^dS 
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[El 2] wC0«ig<^5|lli£<O3l^tli3tCi67'-< v^^'/w 
[013] ro«Mco^Jfi<^?glB3tci3tt5#S®« 
[HI 4] w<??5&5qcoSllfi<o?^ffi3JC*5Jt5:7U~i. 

[igi 5] r<o%igoiii6(^ji^ffi3tc*5»t6^-r w< 

5/ 37 r ^lati^tflg ^rtftig-t* 5 ^ i«>(7)l5L?g0 T 5 . 

(0161 *«^2«fc7C»lfe«^Jw*5VNT-ffifcWI-ffi 
V^^i^TV^5B a y e r (-^-r-^-) lliB^JJ' 
7 ^' (^Pfi^^r^-rtft S T 6 o 

[017] Bayer (--^-Y-y-) MgE^JIw^tamfe 

3f&<DSi?g0Tfe$o 
[018] Bayer (-^-Tir-) KlE^JJCi^SMfe 

[019] Bayer (-<^-y-) l!ia^JirJ:5mfe 

[0 2 0] 2^?C7c«^fe#^^t::R, G, -Qzm^^t^hta 

^&7^^i^^^B aye r ^K^UTftS^^ U^t;*? 7 - tTf^ 
^:«7pf7i;::. ^K4^SJT5 - 5 6 4 4 6#>i^»l::fB<KL 

[021] 02 0<^52»:7c;^^y 

30 ;ff.i)tm (-m %^-Mftl^0Tfc«>o 

[02 2] 0 2 0C0 2i?C7c;^^y (i^ffi) rtO*t5& 
[02 3] 02 0<^2«C7CP'^y (ff^) rtCO»tii 

;^4^ja (-») Sr^-™^0-c*>6o 

[02 4] 02 0O2??:7co— (*^) 

^ tii;^j^ 0-c 5 o 

[02 5] 02 0(O2?JC7cn-/'?;^:7-<yU^ (Mk^) 

a ^ ^ ^ i-R §g 0 -e 35 5 . 
[02 6] 02 0<O29:7cci— /^:^:7-f /i-^ (*^) 
40 ottJ^«P5^^i-RW0Tib^o 

[02 7] z<Dd^^<o2-o<omK:femzx^^^st 
[028] 5-5 6 4 4 6 ^'{£im<omfB^^m\z 

1 ^>'X (»*gl*^) , 2 2?5:7C»»«^ {»«« 
^) , 3 A/DaC»© (aft«-7-) . 7 a -7 c. 9 

a -9 c ^SUffilHlK (^^^¥*&U-<>'^ail¥^g^. 
^Sfe^i5l^-</l-SIJI^ifc) .8.11 iSJIlHlK 

so ai^^S) .10 7^ >^y<iyy7 



27 



(15) 



4^§S 2001-197512 

28 



mi] 



m2] 




(a) 



6a 



7a 













5^ 



,6b 



[1^3] 



RCAVE) - ( R{l>+R(2)+R<3)+R<4) )/4 





.ST2 




ST3 1 


ST4 
* < 


R(H)-R(R)- RCAVE) | 


R(H) - RCAVE) - RCR) 


1 ^ 1 






) 






RQO 





R(1H) 








R(4) 




















ROR) 




















R(2) 







CCD 
CCIH) 



CCD 




[04] 

(a) 

















G<43 










CCR) 


0(3) 

























Cb) 




m\ 8] 



[019] 



[017] 



□□□□□ 






\\'\ 






4 II II 1 




1 


1 1 


II II 1 





UUU 




t!ll IM 










1 II 


1 II IN 



(16) 



2001-197512 



me] 








B(4) 












GM) 








R(l) 








R(4) 






G(4) 












RQ) 










BU) 




B(4) 




BO) 


Gd) 


B(B) 


0(3) 


B(3) 




GQ) 


BOD 


G<G) 


BC2) 


GO) 








R(R) 










G(2) 












R(2) 














BC3) 








B(2) 












GCZ) 








R(2) 








RC3) 



[07] 



m9] 











4 




9 



6b^ 1 9b 



in 



12 li 



[01 G 


I 






GCV)-IG<4)- 


G(2)l 


G(H)-IG(1)- 


G(3)| 



^STB 




GC)-G<2) 



G0)-C<3} 



sni 



Ra)-RC2) 




]□□□[ 



] 



]□□□[ 
][i]n[i]n 

[132 2] 

]nE]nE] 





sn? 


R{H)-RCR)-I«AVE) 



(17) 



4^59 2001-1975 



II 2] 



[013] 



2^ 



^ A/D 















4 







I 



AO 




(a) R/Ba»4KSlc 









Be 
















(c) R5«fi^BtC 



1 6 J 



BOB 



114] 



5] 





R 


G 


R 


G 


R 


G 


R 


G 


B 


G 


B 


G 


B 


C 


B 


G 


R 


G 


R 


G 


R 


G 


R 


G 


R 


G 


B 


G 


B 


C 


B 


C 


B 


C 


R 


G 


R 


G 


R 


G 


R 





□BB 
BOB 

mBm 





8 




S 




B 




s 




s 




8 


s 










s 




B 




s 












g 






s 






g 




S 




s 















































































R 


G 


R 


G 


R 


G 


R • 




G 


B 


G 


B 


G 


B 


G 


B 


G • 




R 


G 


R 


G 


& 


G 


R 


G 


R - 




G 


B 


G 


B 


G 


B 


G 


B 


C • 




R 


G 


R 


G 


R 


G 


R 







8 




8 




8 




8 




8 




8 


s 




8 






S 




B 




8 




8 








8 






s 






8 




8 




8 













































































1 

EJHEIEIEIC 
HEIHEIHC 
EIHEIHHC 





R 


G 


R 


G 


R 


G 


R • 


BBBB 


BBBB 


G 


B 


G 


B 


G 


B 


G 


B 


G • 


Ibbb 


BQIB| 


R 


G 


R 


G 


& 


G 


R 


G 


R ■ 


Ibdb 




G 


B 


G 


B 


G 


B 


G 


B 


G • 


Ibbb 




R 


G 


R 


G 


R 


G 


R 





(b)G«*t4«Jzfett«.Bff# 





8 




8 




8 




8 




8 




e 


8 




8 






8 




8 




8 




8 








8 






8 






8 




8 




8 













































































[IS 2 0 ] 



12 3J 








□□□II] 


1 1 


□□□□ 


1=1 


□□□□ 


1 li 


□□□□ 



(18) 



2001-197512 



12 4] 



[SI2 5] 



12 6] 



R 
dPP) 


K 1 


R 


R 
CLPF) 


R 

(LPF) 


R 

(Lpn 


(lpfJ 


R 
CLPF> 


R 
CLPF) 


R 

CLPF) 


R 
OJPF) 




R 
OPF) 


R 
CLPF) 


R 

CLPF) 


R 
CLPF) 


(3f\ 


R 
CLPF) 


R 
CLPF) 


R 
CLTO 


R 

CLPF) 


o3p\ 


R 
CLPF) 


R 
CLPF) 


R 
CLPF) 



G 
CLPF) 


C 
CLPF) 


G 
OLPF) 


apF)| 


CLPF)] 


G 
CLPD 


G 
CLPF) 


G 
CLPF) 


(LPF)| 


CmF)| 


G 
CLPF) 


G 
(LPF) 


G 
(LPF) 


c3f\ 


CLPF)| 


G 
(LPF) 


G 
OLPF) 


G 
CLPF) 




CLm| 


G 
CLPF) 


G 
(LPF) 


G 
CLPF) 


^ 1 

CLPF)| 


q3f\ 



B 
CLPF) 



B 



B 
OLPF) 



B 

Klph 



B 
CLPF) 



CLPF)] 



B 

CLPF) 



B 
CLFD 



B 

(Ln=) 



B 

CLPF) 



B 
CLPF) 



(LPF)| 



12 7] 



[132 8] 



G 


R 


G 


R 


G 


R 


G 


R 


G 


R 


G 




XI X2 X3 X4 X5 X6 X7 X8 X9 XIO Xll 





R 


G 


R 


G 


R 


G 


R 






G 



G(l) 



R(4 




RM) 



\yr3 
^4 



C6) 



R(8) 



R(5) 



0(7) 



IRCIO) 



G(9) 



an) 



XI X2 X3 X4 X5 X6 X7 X8 X9 XID Xll 



F^— 5C065 AA03 BB13 BBZ4 CCOl CX09 
DDI 7 ££06 ££12 CCOS 
GG13 GG\7 GGIH CC21 GG22 
GGZ2 GG30 
5C066 AAOl AAU BAOl CADS CA09 
EC02 £C12 EF03 £F13 C^AOl 
GA27 GBOl HA03 JA03 KC02 
KC07 KCM 10)02 KD06 KE02 
K£03 K£05 K£09 K£l9 KU02 
U02 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ E^ED TEXT OR DRAWING 



111 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFER£NCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




